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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the conductive paste for preventing delamination and 
disconnection in laminated ceramic electronic parts, and to provide laminated ceramic electronic parts 
using this conductive paste and the manufacture thereof. 

SOLUTION: This conductive past is formed of metal grains, organic binder and organic solvent. As the 
metal grains, nearly spherical metal grains at 0.3|im-10jxm of grain diameter, in which proportion of grading 
distribution of the grains at 0.3|im-2nm of grain diameter is 50-75%, proportion of grading distribution of 
the grains at 2jxm or more and less than 5|xm of grain diameter is 15-50%, and proportion of the grading 
distribution of the grain at 5jj,m-10jj,m of grain diameter is 0-10%, is used for the conductive paste, and 
this conductive paste is used for laminated ceramic electronic parts. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the conductive paste which consists of metal particles, an organic binder, and an organic solvent. 
Said metal particles by the shape of an abbreviation globular form The particle-size-distribution ratio which 0.3- 
micrometer or more particle diameter of less than 2 micrometers occupies [ particle diameter ] within the limits 
of 0.3 micrometers or more 10 micrometers or less And 50 - 75%, The conductive paste characterized by the 
particle-size-distribution ratio which 5-micrometer or more particle diameter of 10 micrometers or less occupies 
[ the particle- size-distribution ratio which 2 micrometer or more particle diameter of less than 5 micrometers 
occupies ] 15% to 50% being 0 - 10%. 

[Claim 2] The conductive paste according to claim 1 characterized by said metal particles being at least one sort 
in 1 B group metal and 8 group metals. 

[Claim 3] The conductive paste according to claim 1 whose weight ratio of the is characterized by dibutyl 
phthalate being below 20 weight sections more than 1 weight section to the polyvinyl-butyral 1 00 weight 
section by said organic binder consisting of a polyvinyl butyral and dibutyl phthalate. 

[Claim 4] Laminating ceramic electronic parts characterized by forming an internal electrode, a through hole, or 
the Bahia hall by screen-stenciling or making up for said conductive paste according to claim 1 to a ceramic 
green sheet. 

[Claim 5] The manufacture approach of the laminating ceramic electronic parts characterized by forming an 
internal electrode, a through hole, or the Bahia hall by carrying out a laminating and calcinating after screen- 
stenciling or making up for said conductive paste according to claim 1 to a ceramic green sheet. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the conductive paste for preventing the delamination and the 
open circuit in laminating ceramic electronic parts, the laminating ceramic electronic parts which used this 
conductive paste for the list, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The miniaturization is advanced by the laminating technique which constitutes, 
multilayers and carries out simultaneous sintering so that a ceramic green sheet and a conductive paste layer 
may be given to an electric function like a multilayer capacitor or a multilayered ceramic substrate with the 
miniaturization of electronic equipment also in the electronic parts used for these electronic equipment. 
[0003] Generally, as the manufacture approach of these laminating ceramic electronic parts, a conductive paste 
is applied to the ceramic green sheet obtained with the doctor blade method etc. with screen printing etc., and 
the approach of cutting into the predetermined Green element assembly configuration, and carrying out [ the 
approach ] simultaneous sintering, or making printing and embedding the hole prepared into the ceramic green 
sheet in the through hole or the buyer hole by approaches, such as screen-stencil and pin stopgap, and carrying 
out simultaneous sintering is adopted after laminating application of pressure. 

[0004] Although a ceramic green sheet is fabricated after it usually adds and slurs an organic binder and an 
organic solvent to ceramic powder, as the binder, adhesive good poly vinyl butyral is used abundantly. 
Moreover, although the thing which made the organic vehicle which consists of a binder and a solvent distribute 
conductive metal powder, such as metal powder, as a conductive paste is used, as a binder, ethyl cellulose resin 
is mainly used abundantly. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in these laminating techniques, in order to make different 
ingredients, such as a ceramic ingredient and a conductive metallic material, sinter simultaneously, peeling and 
the open circuit of an electrode in generating and the through hole of delamination, and a buyer hole in an 
internal electrode layer occurred, and good electrical charact eristics may not be acquired and it had the technical 
problem in dependability. As these causes, it considers that the decomposing combustion of ** organic 
component with large contraction of a conductive paste is rapid etc. compared with contraction of** ceramic 
sheet which exfoliation and a crack generate in the interface of a ceramic sheet layer and a conductive paste 
layer at the time of cutting processing of** laminating sticking-by-pressure object. 

[0006] As a Prior art, as a dissolution of the cause of the above-mentioned **, in order to make combustion of 
resin loose as a dissolution of the cause of the example (JP,2-68806,A) which added the wax etc. as an additive, 
the example (JP,6-96989,A) which raises the pressed density of metal-particles powder as a dissolution of the 
cause of the above-mentioned **, the example (JP,5-54714,A, JP,5-258608,A) which adds an additive, or the 
above-mentioned **, the example (JP,6-260016,A) which adds a sulfuration terpene etc. is known, however, 
addition of an additive etc. — a ceramic component — reacting ~ generating an unusual appearance ****-- the 
conductor of an electrode — resistance becomes high and that a desired electrical property is no longer acquired 
has not fully improved old technical problems, such as feeling uneasy. Moreover, since each exists 
independently, these techniques are difficult for controlling a defect thoroughly. 

[0007] Then, this invention solves the technical problem of the above-mentioned Prior art, and aims at offering 
the laminating ceramic electronic parts which used this conductive paste for the conductive paste list for 
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preventing the delamination and the open circuit in laminating ceramic electronic parts, and its manufacture 

approach. 

[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention person etc. found 
out this invention, as a result of inquiring wholeheartedly. This invention is a conductive paste which consists of 
metal particles, an organic binder, and an organic solvent, and said metal particles are abbreviation globular 
forms-like. The particle-size-distribution ratio which 0.3 -micrometer or more particle diameter of less than 2 
micrometers occupies [ particle diameter ] within the limits of 0.3 micrometers or more 1 0 micrometers or less 
And 50 - 75%, The particle-size-distribution ratio which 2-micrometer or more particle diameter of less than 5 
micrometers occupies is related with the conductive paste characterized by the particle-size-distribution ratio 
which 5-micrometer or more particle diameter of 10 micrometers or less occupies being 0 - 10% 15% to 50%. 
Moreover, this invention relates to the laminating ceramic electronic parts characterized by forming an internal 
electrode, a through hole, or the Bahia hall by screen-stenciling or making up for the conductive paste of said 
publication to a ceramic green sheet. Furthermore, this invention relates to the manufacture approach of the 
laminating ceramic electronic parts characterized by forming an internal electrode, a through hole, or the Bahia 
hall by carrying out a laminating and calcinating, after screen-stenciling or making up for the conductive paste 
of said publication to a ceramic green sheet. 

[0009] The abbreviation globular form particle as metal particles in this invention is used. When the large 
configuration of surface energy like the shape of a flake as metal particles is included, it becomes difficult for it 
to be difficult for contraction to become large in order that sintering of metal particles may progress, and to 
control those amounts in a paste condition, and for dispersion to occur in contraction as a result, and to obtain a 
stable paste. As said metal particles in this invention, it is desirable that it is at least one sort in 8 group metals, 
such as IB group metals, such as Au, Ag, and Cu, and nickel. 

[0010] In this invention, when metal particles with big particle diameter exist When good resolution becomes is 
hard to be obtained in screen-stencil and a lot of too small metal particles exist Since especially in the case of a 
silver granule child grain growth arises remarkably and it is easy to produce delamination, and silver diffusion 
is large and tends to spoil electrical characteristics As for metal particles, it is desirable that it is the 0.3- 
micrometer or more range of 10 micrometers or less as much as possible, therefore it is desirable to perform 
classification actuation etc. suitably, for example. In this invention, the laminating ceramic electronic parts 
which have good electrical characteristics and are reliable can be obtained by setting up the particle-size- 
distribution ratio of metal particles of 0.3 micrometers or more 10 micrometers or less within the limits as 
mentioned above. In the particle-size-distribution ratio of metal particles of 0.3 micrometers or more 10 
micrometers or less within the limits When the rate that a particle (0.3 micrometers or more the above- 
mentioned less than 2 micrometers, 2 micrometers or more less than 5 micrometers, and 5 micrometers or more 
10 micrometers or less) occupies exceeds the above-mentioned range When sintering of the lowering 
metallurgy group particle of the closest packing of a particle becomes early, contraction of a conductive paste 
becomes large, and in order to manufacture laminating ceramic electronic parts, when a laminating sticking-by- 
pressure Green object is cut and ground, it becomes easy to generate exfoliation and an open circuit. 
[0011] 

[Embodiment of the Invention] The example of manufacture of laminating ceramic electronic parts is shown, 
and this invention is explained in full detail below. The conductive paste which consists of metal particles, an 
organic binder, and an organic solvent was produced in the following ways. It is an abbreviation globular form- 
like as metal particles, and particle diameter is within the limits of 0.3 micrometers or more 10 micrometers or 
less, and the particle-size-distribution ratio which 0.3 -micrometer or more particle diameter of less than 2 
micrometers occupies used [ the particle-size-distribution ratio which 2 micrometer or more particle diameter of 
less than 5 micrometers occupies ] that whose particle-size-distribution ratio which 5-micrometer or more 
particle diameter of 10 micrometers or less occupies is 0 - 10% 15% to 50% 50 to 75%. 
[0012] Moreover, as an organic binder, the rate [ in / in considering as the combination of a polyvinyl butyral 
and dibutyl phthalate / the laminating side at the time of an ultrasonic inspection ] of defective area becomes 
small and is desirable. About the operating rate of a polyvinyl butyral and dibutyl phthalate The operating rate 
of dibutyl phthalate in many [ too ] The adhesion of a ceramic green sheet and a conductive paste may fall, and 
exfoliation etc. may be produced among those layers. The operating rate of dibutyl phthalate moreover, in being 
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too few The plasticity of conductive paste will be given at the time of laminating sticking-by-pressure object 
cutting, and it is easy to produce defects, such as a crack, inside a conductive paste layer, and the decomposing 
combustion at the time of cleaning baking becomes rapid, and it becomes easy to generate delamination and an 
open circuit at the time of baking. Therefore, as for the weight ratio of a polyvinyl butyral and dibutyl phthalate 
it is desirable that dibutyl phthalate is below 20 weight sections more than 1 weight section to the polyvinyl- 
butyral 1 00 weight section. 

[0013] In addition, as an organic solvent which constitutes a conductive paste, solvents, such as butyl carbitol, 
butyl carbitol acetate, TERUPIONETO, and kerosine, can be used by independence or plurality, and if it is the 
viscosity which trouble does not produce in presswork, such as screen-stencil and pin stopgap, especially the 
addition will not be specified. 

[0014] Although the operating rate of metal particles and an organic binder will not be limited especially if it is 
extent which does not have trouble in presswork, such as screen-stencil and pin stopgap, it is desirable to make 
an organic binder into 1-5 weight section to the metal-particles 100 weight section. The metal particles, the 
organic binder, and organic solvent which constitute a conductive paste are used as a conductive paste, after 
being kneaded. 

[0015] After screen-stenciling or making up for said conductive paste to the ceramic green sheet prepared 
separately, forming an internal electrode, a through hole, or the Bahia hall, carrying out two or more sheet 
laminating of this ceramic green sheet subsequently and carrying out simultaneous baking at the temperature of 
800-900 degrees C, laminating ceramic electronic parts can be manufactured by cutting into a desired 
configuration. In addition, cutting can also be performed before carrying out simultaneous baking. 
[0016] 

[Example] Hereafter, an example and the example of a comparison are shown and this invention is explained in 
more detail. 

[0017] first, BaTi03 PbO and Ge02 etc. — after adding the polyvinyl butyral as an organic binder to the 
ceramic raw material powder prepared so that a glass component might be added and it could sinter at low 
temperature 900 degrees C or less and adding toluene etc. as an organic solvent further, the slurry mixed and 
obtained was fabricated in the shape of a sheet with the doctor blade method, and the ceramic green sheet was 
produced. 

[0018] The particle-size-distribution ratio which 0.3 -micrometer or more particle diameter of less than 2 
micrometers occupies globular form Ag particle powder like example 1 table 1 publication 65%, The particle- 
size-distribution ratio which 2-micrometer or more particle diameter of less than 5 micrometers occupies is a 
polyvinyl butyral (it is written as PVB among a table 1 .) to the metal-particles 85 weight section blended so thai 
particle diameter (30% and 5 micrometers or more 10 micrometers or less) of the particle-size-distribution ratio 
to occupy might become 5%. It is dibutyl phthalate (it is written as DBP among a table 1.) to the 100 weight 
sections. The organic vehicle which was dissolved in the Tell Young Pioneers 13 weight section which is an 
organic solvent, and produced the organic binder 2 weight section prepared and obtained so that it might 
become the ratio of 10 weight sections was added and pasted. In addition, 3 roll mills were used for pasting and 
viscosity of a paste was made into 100 Pa-s - 400 Pa-s. Contraction in 900 degrees C of the obtained conductive 
paste was as small as 9%. 

[0019] When using the produced conductive paste for an internal electrode layer, after printing this conductive 
paste with screen printing on said ceramic green sheet, 25-sheet laminating sticking by pressure was carried out 
including the printed ceramic green sheet, and the predetermined Green element assembly was obtained. After 
cutting this Green element assembly, the crack of an internal electrode layer was observed using the 
stereoscopic microscope, and the incidence rate (%) of the exfoliation and the crack per 1 00 cutting samples 
was investigated. Moreover, the Green element assembly performed this baking at 875 degrees C for 2 hours, 
after fully performing the debinder at 500 degrees C into atmospheric air. While measuring the rate [ in / for the 
obtained sintering element assembly / the existence and the test surface product of bulging of an internal 
electrode ] of a defect (% and max value) by the ultrasonic crack inspect, it ground by having cut in respect of 
being vertical to the internal electrode, SEM performed existence of exfoliation, and observation of an open 
circuit, and the defective incidence rate per 1 00 cutting samples (%) was investigated. The result is shown in a 
table 2. 

[0020] When the produced conductor paste was used as an electrode for a through hole or the Bahia halls, a gap 
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was filled on the Green lamination object which vacated a through hole and a buyer hole with a diameter [ phi ] 
of 0.5 micrometers for the ceramic green sheet, made up for this conductive paste to it, and carried out the 
laminating to it, or carried out the laminating. The Green element assembly performed this baking at 875 
degrees C for 2 hours, after fully performing the debinder at 500 degrees C into atmospheric air. Subsequently, 
the obtained sintering element assembly was cut and ground and SEM observation performed existence of 
peeling of an electrode, and observation of an open circuit like the above. The result is shown in a table 2. 
[0021] 
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[0022] 
[A table 2] 
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[0023] Like example 2 and example 3 table 1 publication, the particle size distribution of globular form Ag 
particle powder were changed, and also the conductive paste was produced by the same approach as an example 
1 . Laminating ceramic electronic parts were produced like the example 1 using these conductive pastes, and the 
same observation as an example 1 was performed. The result is shown in a table 2. 

[0024] Like example 4 and example 5 table 1 publication, the ratio of the dibutyl phthalate to a polyvinyl 
butyral was changed as an organic binder component, and also the conductive paste was produced by the same 
approach as an example 1 . Laminating ceramic electronic parts were produced like the example 1 using these 
conductive pastes, and the same observation as an example 1 was performed. The result is shown in a table 2. 
[0025] Like example 6 and example 7 table 1 publication, the ratio of the dibutyl phthalate to a polyvinyl 
butyral was changed as an organic binder component, and also the conductive paste was produced by the same 
approach as an example 1 . Laminating ceramic electronic parts were produced like the example 1 using these 
conductive pastes, and the same observation as an example 1 was performed. The result is shown in a table 2. 
[0026] Like example 1 of comparison - example of comparison 3 table 1 publication, the particle size 
distribution of globular form Ag particle powder were changed, and also the conductive paste was produced by 
the same approach as an example 1 . Laminating ceramic electronic parts were produced like the example 1 
using these conductive pastes, and the same observation as an example 1 was performed. The result is shown in 
a table 2. 

[0027] It turns out that the laminating ceramic electronic parts produced using the conductive paste of an 
example have controlled generating of peeling and the open circuit in generating of the delamination of an 
internal electrode layer and a through hole electrode, and the Bahia hall electrode as compared with the case of 
the example of a comparison so that clearly from a table 2. 

[0028] The ethyl cellulose 100 weight section and the dibutyl phthalate 10 weight section were used as an 
example 8 organic binder component, and also the conductive paste was produced by the same approach as an 
example 1 . Contraction in 900 degrees C of the obtained conductive paste was 12%. In the laminating ceramic 
electronic parts produced like the example 1 using this conductive paste, although exfoliation / open-circuit 
defective incidence rate of the through hole electrode checked by SEM observation after sintering element 
assembly cutting polish was comparatively as good as 10%, the rate of defective area by the ultrasonic crack 
inspect of a sintering element assembly was 1 5%. 
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[0029] 

[Effect of the Invention] As mentioned above, according to this invention, by specifying the particle shape of 
metal-particles powder, and its particle size distribution, progress of sintering of a conductive metallic material 
can be controlled and the exfoliation and the crack which are generated at the time of cutting of a laminating 
sticking-by-pressure Green object can be prevented. Moreover, generating of delamination, peeling of the 
electrode in a through hole and the Bahia hall, and generating of an open circuit in an internal electrode layer 
can be controlled, it has good electrical characteristics, and reliable laminating ceramic electronic parts can be 
offered. 



[Translation done.] 
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